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© A series of novel 6-substituted-5-oxo-6H-pyrido[2,3-d]pyridazine-8-ylacetic acid and 7-substituted-8-oxo-7H- 
pyrido[2,3-d]pyridazine-5-ylacetic acid compounds have been prepared, including their Ci-C 6 alkyl ester deriva- 
tives, as well as the base salts of said acids with pharmacologically acceptable cations. Typical member 
compounds include those acids wherein the ring substituent is always attached to the available ring-nitrogen 
atom and is either a lower aralkyl group or a lower heteroaralkyl group. These compounds are useful in therapy 
as aldose reductase inhibitors for the control of certain chronic diabetic complications. Methods for preparing 
these compounds from known starting materials are provided. 
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PYR1DAZ1NONE DERIVATIVES 



This invention relates to new pyridazinone derivatives. More particularly, it is concerned with a novel 
series of pyrido-pyridazinone acetic acid compounds. These compounds are usefui in the control of certain 
chronic complications arising from diabetes mellitus (e.g., diabetic cataracts, retinopathy, nephropathy and 
neuropathy). 

5 Past attempts to obtain new and better oral antidiabetic agents have, for the most part, involved an 

endeavor to synthesize new compounds that lower blood sugar levels. More recently, several studies have 
been conducted concerning the effect of various organic compounds in preventing or arresting certain 
chronic complications of diabetes, such as diabetic cataracts, nephropathy, neuropathy and retinopathy, etc. 
For instance, K. Sestanj et al. in U.S. Patent No. 3,821.383 disclose that certain aldose reductase inhibitors 

io like 1,3-dioxo-1H-benz[d,e]isoquino!ine-2(3H)-acetic acid and some closely-related derivatives thereof are 
useful for these purposes even though they are not known to be hypoglycemic. Additionally, D. R. Brittain 
et al. in U.S. Patent No. 4,251,528 disclose various aromatic carbocyclic oxophthalazmyi acetic acid 
compounds, which are reported to possess useful aldose reductase inhibitory properties. These compounds 
all function by inhibiting the activity of the enzyme aldose reductase, which is primarily responsible for 

15 catalyzing the reduction of aldoses (like glucose and galactose) to the corresponding polyols (such as 
sorbitol and galactitol) in the human body. In this way, unwanted accumulations of galactitol m the lens of 
galactosemic subjects and of sorbitol in the lens, retina, peripheral nervous system and kidney of diabetic 
subjects are prevented or reduced. As a result, these compounds control certain chronic diabetic complica- 
tions, including those of an ocular nature, since it is already known in the art that the presence of polyols in 

20 the lens of the eye leads to cataract formation and concomitant loss of lens clarity. 

The present invention relates to novel pyrido-pyridazinone acetic acid compounds useful as aldose 
reductase inhibitors for the control of certain chronic complications arising in a diabetic subject. More 
specifically, the novel compounds of this invention are selected from the group consisting of 6-substituted- 
5-oxo-6H-pyrido[2,3-d]pyridazine-8-yiacetic acids and 7-substituted-8-oxo-7H-pyrido[2,3-d]pyridazine-5- 

25 ylacetic acids of the formulae: 




and the Ci-Cs alkyl ester derivatives thereof, and the base salts of said acids with pharmacologically 
acceptable cations, wherein R is hydrogen or methyl; W is -(CH 2 )7f wherein n is zero or one: or R and W, 
when taken together with the central carbon atom to which they are attached to form RCHW, complete a 
vinyl group; X is hydrogen, fluorine, chlorine, bromine, trifluoromethyl, C'-C* alkyl, d-Ci. alkoxy or C-.-Ct 
alkylthio; Y is oxygen or sulfur: and Z is phenyl, thiazolophenyl, tnfluoromethylthiazoiophenyl. ben- 
zothiophenyl, benzoxazolyl, benzothiazolyl, phenyloxadiazolyL thiazolopyridinyl. oxazolopyridinyl, im- 
idazopyridinyl, triazolopyndinyl or indolyl, wherein said phenyl, benzothiophenyi, benzoxazolyl. ben- 
zothiazolyl and phenyloxadiazole groups are each optionally substituted with up to two identical or non- 
identical substituents on the benzene ring, said identical substituents being fluorine, chlorine, bromine, 
trifluoromethyl, C«-C<t alkyl or C<-Ca alkoxy and said non-identical substituents being fluorine, chlorine, 
bromine, trifluoromethyl, methyl, methoxy or hydroxy. These novel compounds are aldose reductase 
inhibitors and therefore, possess the ability to reduce or inhibit sorbitol formation in the lens and peripheral 
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nerve of diabetic subjects. 

One group of compounds of the present invention is that of formula I wherein Z is phenyl, 
benzothiophen-2-yi, benzoxazol-2-yl, benzothiazol-2-yl or phenyl-1 ,2,4-oxadiazol-3-yl, including their ben- 
zene ring-substituted derivatives as well as their Ci -Cs lower alkyl esters. Preferred compounds within this 
5 group include those acids wherein R and X are each hydrogen, Y is oxygen, W is -(CH 2 ) — wherein n is 
zero and Z is ring-substituted phenyl, and also including their tertiary -butyl esters, which are of additional 
value as intermediates leading to the production of the aforesaid acids in a manner that will hereinafter be 
described. 

Another group of compounds of the present invention of interest is that of formula II wherein Z is 
io phenyl, benzothiophen-2-yl, benzoxazol-2-yl, benzothiazol-2-y! or phenyl-1 t 2,4-oxdia2oi-3-yl, including their 
benzene ring-substituted derivatives as well as their Ci-Ce alkyl esters. Preferred compounds within this 
group include those wherein R and X are each hydrogen, Y is oxygen, W is -(CH2) ^ wherein n is zero and 
Z is ring-substituted phenyl and also including their tertiary -butyl esters, which are of additional value as 
intermediates leading to the production of the aforesaid acids in a manner that will hereinafter be described. 
is Of especial interest are such typical and preferred member compounds of the invention as 6-(5- 
trifluoromethylbenzothiazoie-2-ylmethyl)-5-oxo-6H-pyrido[2,3-d]pyridazine-8-yiacetic acid, 6-(5- 

fluorobenzothiazole-2-ylmethyl)-5-oxo-6H-pyrido[2,3-d]pyridazine-8-ylacetic acid, 6-[5-(2-trifluoromethyl- 
phenyl)-1,2,4-oxdiazoie-3-ylmethyl]-5-oxo-6H-pyrido[2,3-d]pyridazine-8-ylacetic acid and 6-(4-bromo-2- 
fluorobenzyl)-5-oxo-6H-pyrido[2,3-d]pyridazine-8-ylacetic acid. 
20 In accordance with the process employed for preparing the novel compounds of this invention, an 
appropriately substituted pyrido-pyridazinone acetic acid lower alkyl ester (having an available unsubstituted 
ring-nitrogen atom) of the formula: 



25 



30 



35 




wherein X and Y are each as previously defined and R' is Ct-Ce alkyl (and is preferably tertiary -butyl), is 

40 reacted with the appropriate aralkyl or heteroaralkyl halide of choice having the formula HalRCHWZ, where 
R, W (including R and W when taken together) and Z are each as previously defined in the structural 
formulae I and II for the final products and Hal is either chlorine, bromine or iodine. This reaction is normally 
carried out in the presence of a basic condensing agent such as an alkali metal hydride, alkanolate or 
amide, or an alkali metal-alkyl aryl (e.g., phenyl) compound and is usually conducted in a reaction-inert 

45 polar organic solvent preferably using a cyclic ether such as dioxane and tetrahydrofuran or a cyclic amide 
such as N-methyipyrrolidone or one of the N,N-di(lower alkyl) lower alkanoamides. Preferred solvents 
specifically include such solvents as dioxane and N,N-dimethy!formamide. In general, substantially 
equimolar amounts of reactant and reagent are employed (i.e., from about 0.80 to about 1.25 mole of halide 
reagent with respect to the unsubstituted pyrido-pyridazinone acetic acid ester starting material) and the 

50 reaction is effected at a temperaure that is in the range of from about 5° C. up to about 80° C. for a period 
of about seven up to about 64 hours. The reaction is usually conducted at room temperature (ca. 20* C.) for 
a period of time that is ordinarily at least about two and preferably about 16 hours. The reaction pressure is 
not critical for these purposes and, in general, the reaction will be carried out at a pressure that is in the 
range of from about 0.5 to about 2.0 atmospheres, and preferably at about ambient pressure (i.e., at about 

55 one atmosphere). The basic condensing agents required for the reaction are all selected from the class of 
alkali metal bases, previously enumerated, which are sufficiently strong to form salts with the weakly acidic 
unsubstituted " pyrido-pyridazinone acetic acid ester and yet mild enough not to degrade the organic 
molecule under the conditions of the reaction. Such basic condensing agents include, for example, sodium 
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hydride, lithium hydride and potassium hydride, etc., as well as sodium and potassium lower alkanolates 
like sodium methylate and potassium tert-butoxide, as well as alkali metal amides like scdamide, lithium 
amide, potassium amide and so on. UpofTcompietion of the reaction, the desired pyrido-pyridazinone acetic 
acid alkyl esters are readily recovered from the reaction mixture by the use of standard techniques well- 
5 known to those skilled in the art, e.g., the reaction mixture may be first diluted with ice water and then 
acidified with dilute aqueous acid, whereupon the desired pyrido-pyridazinone ester final product readily 
crystallizes out or at least precipitates from said acidified aqueous solution. Further purification can then be 
achieved, if so desired, by means of column chromatography over silica gel, preferably employing 
methylene chloride/ethyl acetate (1:1 by volume) as the eluent 
w Conversion of the lower alkyl pyrido-pyridazinone acetic acid esters, prepared as described above, to 
the corresponding free acid final products of the present invention is then readily accomplished in a most 
convenient manner, viz., by effecting hydrolysis via the classical acid-catalyzed route, preferably using 
concentrated sulfuric acid or trifluoroacetic acid at temperatures ranging from below to about room 
temperature. In general, the acid-catalyzed hydrolysis reaction is effected at any temperature ranging from 
is about 5° C. up to about 30° C. for a period of about five minutes to about six hours. Upon completion of the 
reaction, the desired pyrido-pyridazinone acetic acid final product is then easily isolated from the reaction 
mixture by standard procedure, such as, for example, by filtration of the precipitated product so obtained, 
followed by extraction with a base and then reacidification with a mineral acid to yield the desired acid 
compound in pure finai form. Further purification of the latter material, if necessary, can then be effected by 
20 means of recrystallization from a suitable solvent, preferably using a lower aikanol such as ethanoi or a 
lower alkanoic acid ester like ethyl acetate. 

Compounds of the invention wherein Z of structural formula I or I! is hydroxyphenyi can be readily 
prepared from the corresponding compounds where Z is methoxyphenyl by simply deaikyiating same in 
accordance with standard techniques well known to those skilled in the art For instance, the use of boron 
25 tribromide readily converts 6-benzyl-5-oxo-6H-pyrido[2,3-d]pyridazine-8-ylacetic acid compounds (of struc- 
tural formula II) having a methoxy group at the para-position on the phenyl moiety to the corresponding p- 
hydroxy compounds. Moreover, certain compounds of the invention of structural formula l where Z is 
alkoxyphenyl and said ring-substituent is lower alkoxy of more than one carbon atom can alternatively be 
prepared from the corresponding methoxy compounds by first converting same to the corresponding 
30 hydroxy derivatives and then alkylating the latter with, for example, ethyl iodide or isopropyi bromide in a 
manner well known to those skilled in the art. 

As previously indicated, the pyrido-pyridazinone acetic acid final products of structural formulae I and II 
can be used as such for the therapeutic purposes of this invention or else they can simply be converted to 
the corresponding lower alkyl (C-Cs) ester derivatives thereof in accordance with conventional techniques. 
35 The lower alkyl esters of the pyrido-pyridazinone acetic acids of this invention are generally prepared by 
condensation of the acid with the appropriate alcohol in the presence of an acid catalyst m accordance with 
conventional organic procedure. This method offers a facile route to those esters which are not readily 
obtained in the main process step. 

The unsubstituted pyrido-pyridazinone acetic acid ester starting materials (of structural formulae ill and 
40 IV) required for preparing the 6-substituted-5-oxo-6H-pyrido[2,3-d]pyridazine-8-ylacetic acids esters and 7- 
substituted-8-oxo-7H-pyrido[2,3-d]pyridazine-5-ylacetiC acid esters (of structural formulae I and II) in the first 
process step of this invention are all new compounds which are prepared by (1) reacting the known 2,3- 
pyridinedicarboxylic acid anhydrides with the appropriate (aikoxycarbonylmethylene)triphenyiphosporane 
compound to yield a mixture consisting essentially of the corresponding 3-oxo-pyrido[3.2-e]furan-l-y!idene 
45 acetic acid alkyl esters and the 3-oxo-pyrido[2.3-cjfuran-1-yiidene acetic acid alkyl esters, followed by (2) 
chromatographic separation of the latter mixture into its component parts (viz.. the aforesaid esters) and 
thereafter (3) reacting said separated esters with hydrazine hydrate, in accordance with the conventional 
methods of organic synthesis, to form the desired starting materials. These three reaction steps are 
hereinafter described in detail in the experimental section of the instant specification (see Preparations A- 
50 C). 

The chemical bases which are used as reagents in this invention to prepare the aforementioned 
pharmaceutical acceptable base salts are those which form non-toxic base salts with the herein described 
pyrido-pyridazinone acetic acid compounds such as 6-(5-fluorobenzothiazole-2-yimethyi)-5-oxo-6H-pyrido- 
[2,3-d]pyridazine-8-ylacetic acid, for example. These non-toxic base salts include those derived from such 
55 pharmacologically acceptable cations as sodium, potassium, calcium and magnesium, etc. These salts can 
easily be prepared by simply treating the aforementioned pyrido-pyndazinone acetic acid compounds with 
an aqueous solution of the desired pharmacologically acceptable cation, and then evaporating the resulting 
solution to dryness, preferably under reduced pressure. Alternatively, they may be prepared by mixing 
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lower alkanolic solutions of the acidic compounds and the desired alkali metal alkoxide together, and then 
evaporating the resulting solution to dryness in the same manner as before. In either case, stoichiometric 
quantities of reagents are preferably employed in order to ensure completeness of reaction and maximum 
yields of the desired final product. 

5 As previously indicated, the pyrido-pyridazinone acetic acid compounds of this invention are quite 
useful as aldose reductase inhibitors for the control of chronic diabetic complications, in view of their ability 
to effectively lower sorbitol levels in both the sciatic nerve and lens of various diabetic subjects. The herein 
described compounds of structural formulae I and II of this invention can be administered by either the oral, 
topical or parenteral routes of administration. In general, these compounds are most desirably administered 

10 in dosages ranging from about 0.5 mg. to about 25 mg. per kg. of body weight per day, although variations 
will necessarily occur depending upon the weight and condition of the subject being treated and th§\ 
particular route of administration chosen. 

These compounds may be administered either alone or in combination with pharmaceutically accept- 
able carriers by any of the routes previously indicated, and such administration can be carried out in either 

75 single or multiple dosages. More particularly, the compounds of this invention can be administered in a 
wide variety of different dosage forms, i.e., they may be combined with various pharmaceuticaily-acceptable 
inert carriers in the form of tablets, capsules, lozenges, troches, hard candies, powders, sprays, aqueous 
suspensions, injectable solutions, elixirs, syrups, and the like. Such carriers include solid diluents or fillers, 
sterile aqueous media and various non-toxic organic solvents. In general, the compounds of the invention 

20 will be present in such dosage forms at concentration levels ranging from about 0.5% to about 90% by 
weight of the total composition to provide the desired unit dosage. 

For oral administration, tablets containing various excipients such as sodium citrate, calcium carbonate 
and calcium phosphate may be employed along with various disintegrants such as starch and preferably 
potato or tapioca starch, alginic acid and certain complex silicates, together with binding agents such as 

25 polyvinylpyrrolidone, gelatin and acacia. Additonally, lubricating agents such as magnesium stearate, 
sodium lauryl sulfate and talc are often very useful for tabietting purposes. Solid compositions of a similar 
type may also be employed as fillers in soft and hard-filled gelatin capsules; preferred materials in this 
connection would also include the high molecular weight polyethylene glycols. When aqueous suspensions 
and/or elixirs are desired for oral administration, the essential active ingredient therein may be combined 

30 with various sweetening or flavoring agents, coloring matter or dyes, and if so desired emulsifying and/or 
suspending agents as well, together with such diluents as water, ethanol, propylene, glycol, glycerin and 
various combinations thereof. 

For parenteral administration, solutions of these pyrido-pyridazinone acetic acid compounds (including 
the esters) in sesame or peanut oil or in aqueous propylene glycol or N,N-dimethylforrnamide may be 

35 employed, as well as sterile aqueous solutions of the corresponding water-soluble, alkali metal or alkaline- 
earth metal salts previously enumerated. Such aqueous solutions should be suitably buffered if necessary 
and the liquid diluent first rendered isotonic with sufficient saline or glucose. These particular aqueous 
solutions are especially suitable for intravenous, intramuscular, subcutaneous and intraperitoneal injection. In 
this connection, the sterile aqueous media employed are all readily obtainable by standard techniques well- 

40 known to those skilled in the art. Additionally, it is also possible to administer the aforesaid pyrido- 
pyridazinone acetic acid compounds topically via an appropriate ophthalmic solution (0.5-2.0%) applied 
dropwise to the eye. 

The activity of the compounds of the present invention, as agents for the control of chronic diabetic 
complications, is determined by their ability to successfully pass one or more of the following standard 

45 biological or pharmacological tests, viz., (1) measuring their ability to inhibit the enzyme activity of isolated 
aldose reductase; (2) measuring their ability to reduce or inhibit sorbitol accumulation in the sciatic nerve of 
acutely streptozotocinized (i.e., diabetic) rats; (3) measuring their ability to reverse already-elevated sorbitol 
levels in the sciatic nerve and lens of chronic streptozotocin-induced diabetic rats; (4) measuring their ability 
to prevent or inhibit galactitol formation in the lens of acutely galactosemic rats, and (5) measuring their 

so ability to delay cataract formation and reduce the severity of lens opacities in chronic galactosemic rats. 



PREPARATION A 

55 

A mixture consisting of 29.8 g. (0.200 mole) of commercially available 2,3-pyridinedicarboxyiic acid 
anhydride and 75.2 g. (0.200 mole) of (tert.-butoxycarbonylmethylene)triphenylphosphorane in 1000 mi. of 
methylene chloride was stirred at room temperature (ca. 20° C.) for a period of 60 hours. Upon completion 
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of this step, the resulting reaction mixture was evaporated to near dryness while under reduced pressure 
and the residue so obtained was thereafter chromatographed over 2.0 kg. of silica gel, followed by elution 
with a 49:1 (by volume) solution of methylene chloride in ethyl acetate. The separate eiuent fractions were 
then carefully monitored by means of thin layer chromatography, and two different products were ultimately 
5 isolated. 

The less polar product (yield, 2.09 g.) was designated as product (A) and identified as a mixture (1:1 by 
weight) of E- or Z-3-oxopyrido[2,3-c]furan-1-ylideneacetic acid tert.-butyl ester [ 1 H-NMR(CDCI 3 , 250 MHz) 
1.5(s, 9H), 6.1 (S, 1H), 7.8{dd, J = 6Hz, 1H), 8.40(dd, Ji = 6Hz, J 2 = 1Hz, 1H). 9.1 (dd. J« =6H, J 2 = 1H, 1H)] 
and E-3-oxopyrido{3,2-c]furan-1-yiideneacetic acid tert.-butyl ester ('H-NMRfCDCIa, 250 MHz) 1.5(s, 9H), 

10 6.2(s, 1H), 7.9(dd. J = 6Hz, 1H), 9.0(dd, J* = 6Hz, 1H), 9.2(d, J = 12Hz, 1H)]. This particular product was not 
separated into the pure components. 

The molar polar product (yield, 14.1 g.) was designated as product (B) and identified as a mixture (ca. 
1:10 by weight) of E-3-oxopyrido[3,2-c]furan-1-ylideneacetic acid tert.-butyl ester and Z-3-oxopyndo[2,3-c]- 
furan-1-ylideneacetic 'acid tert.-butyl ester. This particular product was then further purified by being 

75 rechromatographed over 500 g. of silica gel, followed by elution with a 9:1 (by volume) solution of 
methylene chloride in ethyi acetate. Evaporation of the eariy eiuent fractions while under reduced pressure 
then gave 1.89 g. (4%) of pure E-3-oxo-pyrido[3,2-c]furan-1-ylideneacetic acid tert.-butyl ester, m.p. 113- 
114° C. Evaporation of the later fractions obtained in this manner then gave 11.5 g. (23%) of pure E- or Z-3- 
oxopyrido[2,3-c]furan-1-ylideneacetic acid tert.-butyl ester, m.p. 118° C. 

20 

PREPARATION B 



25 To a stirred solution consisting of 10 g. (0.04 mole) of E- or Z-3-oxopyrido[2,3-c]furan-l-ylideneacetic 
acid tert.-butyl ester (the product of Preparation A melting at 118' C.) dissolved in 25 ml. of ethanol. there 
were "added 10 ml. of hydrazine hydrate in a dropwise manner and the resulting solution was then refluxed 
for a period of ten minutes. Upon completion of this step, the reaction mixture was next concentrated in 
vacuo to remove the ethanol solvent and the liquid residue subsequently obtained was diluted with 20 ml. of 

30 water, followed by the addition of sufficient 10% aqueous hydrochloric acid to adjust the final pH of the 
aqueous solution to a value of ca. pH 6.0. The precipitated solid product obtained in this manner was then 
collected by means of suction filtration and subsequently air-dried to constant weight to ultimately afford 8.9 
g. (85%) of pure tert.-butyl 5-oxo-6H-pyrido[2.3-d]pyridazine-8-yl acetate, m.p. 178-179' C. 

35 

PREPARATION C 



To a stirred solution consisting of 1.85 g. (0.0075 mole) of E-3-oxopyrido(3,2-c]furan-1-ylideneacetic 
40 acid tert.-butyl ester (the product of Preparation A melting at 113-1 14° C.) dissolved in 10 ml. of ethanol, 
there~were cautiously added 1 .3 ml. of hydrazine hydrate and the resulting solution was then gently refluxed 
for a period of one hour. Upon completion of this step, the reaction mixture was next concentrated in vacuo 
to remove the ethanol solvent and the liquid residue subsequently obtained was diluted with 20 ml. of water, 
followed by the addition of sufficient 10% aqueous hydrochloric acid to adjust the final pH of the solution to 
45 a value of ca. pH 2.0. The precipitated solid product obtained in this manner was then collected by means 
of suction filtration and subsequently air-dried to constant weight to ultimately afford 1.36 g. (59%) of pure 
tert.-butyl 8-oxo-7H-pyrido[2,3-d]pyridazine-5-yl acetate, m.p. 186-188° C. 



so Example 1 



To a stirred solution consisting of 500 mg. (0.002 moie) of tert.-butyl 5-oxo-6H-pyrido[2,3-d]pyridazine- 
g.yl acetate (the product of Preparation B) dissolved in 5.0 mi. of N,N-dimethylformamide containing 250 
55 mg. (0.0022 mole) of potassium tert.-butoxide, there was added 550 mg. (0.0022 mole) of 2-chioromethyl-5- 
trifluoromethylbenzothiazole at room temperature (ca. 20 s C.) and the resulting reaction solution was 
thereafter stirred at that point for a period of ca. 16 hours (i.e., overnight). Upon completion of this step, the 
stirred reaction mixture was then poured over"20 ml. of ice-water, followed by the additon of sufficient 10% 
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aqueous hydrochloric acid thereto so as to adjust the pH of the final aqueous solution to a value of ca. pH 
5.0. The precipitated crude solid product obtained in this manner was then collected by means of suction 
filtration and further purified by means of chromatography over silica gel, using a 1:1 (by volume) mixture of 
methylene chloride and ethyl acetate as the eluent in this way, there was ultimately obtained 660 mg. 
5 (69%) of pure tert.-butyl 6-(5-trifluoromethylben20thiazole-2-ylmethyj)-5-oxo-6H-pyrido[2,3-d]pyridazine-8-yl 
acetate, m.p. lfM22*C. 



Example 2 

70 

The procedure described in Example 1 was repeated except that 2-chloromethyl-5-f1uorobenzothiazole 
was the reactant employed in place of 2-chloromethyl-5-trifluoromethylbenzothiazo!e, using the same molar 
proportions as before. In this particular case, the corresponding final product obtained was tert.-butyl 6-(5- 
15 fluorobenzothiazole-2-ylmethyl)-5-oxo-6H-pyrido[2 f 3-d]pyrida2ine-8-yl acetate; 'H-NMR(CDCI 3 , 250 MHz) 
1.4(s, 9H), 4.05(8, 2H), 5.8(s, 2H), 7.1 (m, 1H), 7.7(m, 2H), 8.7(m, 1H), 9.1 (m, 1H). 



Example 3 

20 

The procedure described in Example 1 was repeated except that 2-chloromethyl-5,7-difluoroben- 
zothiazole was the reactant employed in place of 2-chloromethyi-5-trifluoromethylbenzothiazole, using the 
same moiar proportions as before. In this particular case, the corresponding final product obtained was tert - 
25 butyl 6-(5,7-difluorobenzothiazoie-2-yimethyl)-5-oxo-6H-pyrido[2,3-d]pyridazine-8-yl acetate, m.p. 139* C. 



Example 4 



The procedure described in Example 1 was repeated except that 5-bromo-2-bromomethylbenzoxazole 
was the reactant employed in place of 2-chloromethyl-5-trifluomethyibenzothiazble 1 using the same molar 
proportions as before. In this particular case, the corresponding final product obtained was tert.-butyl 6-(5- 
bromobenz oxazole-2-ylmethyl)-5-oxo-6H-pyrido(2,3-d]pyridazine-8-yl acetate; 'H-NMR(CDCI 3 , 250 MHz) 
35 1.4(s, 9H), 4.0(s, 2H), 5.65(s, 2H), 7.3-7.5(m, 2H). 7.65(m, 1H). 7.8 (d, J=4Hz, 1 H), 8.7(m, 1H), 9.1 (m, 1 H). 
The yield of pure product amounted to 85% of the theoretical value. 

Example 5 

40 

The procedure described in Example 1 was repeated except that 4-chloro-2-chloromethylben- 
zothiophene was the reactant employed in place of 2-chloromethyi-5-trifluoromethylbenzothiazole, using the 
same molar proportions as before. In this particular case, the corresponding final product obtained was tert- 
45 butyl 6-{4-chlorobenzothiophene-2-ylmethyl)-5-oxo-6H-pyrido[2,3-d]pyridazine-8-yl acetate, m.p. 45-50 C. 
The yield of pure product amounted to 58% of the theoretical value. 



Example 6 

50 

The procedure described in Example 1 was repeated except that 3-chioromethyl-5-(2-trifluoromethyl- 
phenyl)-1,2,4-oxadiazole was the reactant employed in place of 2-chloromethyl-5-trifluoromethylben- 
zothiazole, using the same molar proportions as before. In this particular case, the corresponding final 
55 product obtained was tert.-butyl 6-[5-<2-trifiuoromethylphenyl)-1 ,2,4-oxadiazole-3-ytmethyl]-5-oxo-6H-pyrido- 
[2,3-d]pyridazine-8-yi acetate, m.p. 90-92° C. The yield of pure product amounted to 51% of the theoretical 
value. 
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Example 7 



The procedure described in Example 1 was repeated except that 4-bromo-2-fluorobenzyl bromide was 
the reactant employed in place of 2-chloromethyl-5-trif!uoromethylben20thia20le, using the same molar 
proportions as before. In this particular case, the corresponding final product obtained was tert.-butyl 6-(4- 
bromo-2- fluorobenzyl)-5-oxo-6H-pyrido[2,3-d]pyridazine-8-yl acetate, m.p. 117-119* C. The yield of pure 
product amounted to 95% of the theoretical value. 



Example 8 



To a stirred solution consisting of 630 mg. (0.0024 mole) of tert.-butyl 8-oxo-7H-pyrido(2.3-d]pyridazine- 
5-yl acetate (the product of Preparation C) dissolved in 15 ml. of N,N-dimethylformamide containing 310 
mg. (0.0028 moie) of potassium tert.-butoxide, there was added 800 mg, (0.003 moie) of 4-bromo-2- 
fluorobenzyl bromide at room temperature (ca. 20° C.) and the resulting reaction solution was thereafter 
stirred at that point for a period of about one hour. Upon completion of this step, the stirrea reaction mixture 
was then poured over 50 ml. of ice-water, followed by the addition of aqueous hydrochloric acid thereto so 
as to adjust the pH of the final aqueous solution to a value of ca. pH 2.0. The precipitated crude solid 
product obtained in this manner was then collected by means of suction filtration (yield, 1.0 g.) and further 
purified by means of chromatography over silica gel, using a 1:1 (by volume) mixture of methylene chloride 
and ethyl acetate as the eluent. In this way, there was ultimately obtained 600 mg. (56%) of pure tert.-butyl 
7-(4-bromo-2-fluorobenzyl)-8-oxo-7H-pyrido[2,3-d]pyndazine-5-yl acetate, m.p. 121-122' C. 



Example 9 



The procedure described in Example 8 was repeated except that 2-chloromethyl-5-tnf!uoromethylben- 
zothiazoie was the reactant employed in place of 4-bromo-2-fluorobenzyl bromide, using the same molar 
proportions as before. In this particular case, the corresponding final product obtained was tert.-butyl 7-(5- 
trifiuoromethyibenzothiazole-2-ylmethyl)-8-oxo-7H-pyndo[2,3- d]pyridazine-5-yl acetate, m.p. 124° C. The 
yield of pure product amounted to 49% of the theoretical value. 



Example 10 



A solution consisting of 660 mg. (0.0014 moie) of tert.-butyl 6-(5-tnfluoromethylbenzothiazole-2-yl- 
methyl)-5-oxo-6H-pyrido(2,3-d]pyridazine-3-yl acetate (the pToduct of Example 1) dissolved in 2.0 ml. of ice- 
cold concentrated sulfuric acid was stirred at room temperature (ca. 20 3 C.) for a period of five minutes and 
then quenched with 10 ml. of ice-water. The resulting solid precipitate which formed at this point was then 
collected by means of suction filtration and subsequently extracted with 10% aqueous sodium bicarbonate 
solution. After washing the basic aqueous extract with two-separate 5.0 ml, portions of diethyl ether, the 
purified aqueous solution was then acidified to pH 2.0 with 10% aqueous hydrochloric acid to give a 
precipitate. The solid product so obtained was then recovered by means of suction filtration and thereafter 
crystallized from ethyi acetate to yield 310 mg. (53%) of pure 6-<5-trifluoromethylbenzothiazole-2-ylmethyl)- 
5-oxo-6H-pyrido[2,3-d]pyridazine-8-ylacetic acid, m.p. 168-1 69 °C. 



Example 11 



The procedure described in Example 10 was repeated except that tert.-butyl 6-(5-fluorobenzothiazole-2- 
ylmethyi)-5-oxo-6H-pyrido[2,3-d]pyridazine-8-yl acetate (the product of Example 2) was the starting material 
employed in place of tert.-butyl 6-(5-trifluoromethylbenzothiazole-2-ylmethyi)-5-oxo-6H-pyndo[2,3-d]- 
pyridazine-8-yi acetate, usingThe same molar proportions as before. In this particular case, the correspond- 
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ing final product obtained was 6-(5-fluorobenzothia2ole-2-ylmethyl)-5-oxo-6H-pyrido[2,3-d]pyridazine-8- 
ylacetic acid, m.p. 219° C. The yield of pure product amounted to 28% of the theoretical value. 



5 Example 12 



The procedure described in Example 10 was repeated except that tort-butyl 6-(5,7- 
difluorobenzothia20le-2-ylmethyl)-5-oxo-6H-pyrido[2,3-d]pyridazine-8-yl acetate (the product of Example 3) 
w was the starting material employed in place of tert-butyl 6-(5,7-difluorobenzothiazole-2-ylmethyl)-5-oxo-6H- 
pyrido[2,3-d]pyridazine-8-yl acetate, using the sam*e molar proportions as before. In this particular case, the 
corresponding final product obtained was 6-(5,7-difluorobenzothiazole-2-ylmethyl)-5-oxo-6H-pyrido[2 r 3-d]- 
pyridazine-8-ylacetic acid. m.p. 196-197* C. The yield of pure product amounted to 27% of the theoretical 
Value, 



Example 13 



20 The procedure described in Example 10 was repeated except that tert-butyl 6-(5-bromobenzoxazole-2- 

ylmethyl)-5-oxo-6H-pyrido[2,3-d]pyridazine-8-yl acetate (the product of Example 4) was the starting material 
employed in place of tert-butyl 6-(5-trifluorobenzothiazole-2-ylmethyl)-5-oxo-6H-pyrido-[2 t 3-d]pyridazine-8- 
yl acetate, using the same molar proportions as before. In this particular case, the corresponding final 
product obtained was 6-(5-bromobenzoxazole-2-ylmethyl)-5-oxo-6H-pyrido[2,3-d]pyridazine-8-ylacetic acid, 

25 m.p. 218° C. 



Example 14 



The procedure described in Example 10 was repeated except that tert-butyl 6-(4- 
chiorobenzothiophene-2-ylmethyl)-5-oxo-6H-pyrido[2,3-d]pyridazine-5-yl acetate (the product of Example 5) 
was the starting material employed in place of tort-butyl 6-(5-trifluoromethylbenzothiazole-2-ylmethyl)-5- 
oxo-6H-pyrido-[2,3-d]pyridazine-8-yl acetate, using the same molar proportions as before. In this particular 
35 case, the corresponding final product obtained was 6-(4-chiorobenzothiophene-2-ylmethyl)-5-oxo-6H-pyrido- 
[2,3-d]pyridazine-8-ylacetic acid, m.p. 169-171*0. The yield of pure product amounted to 40% of the 
theoretical value. 

40 Example 15 



The procedure described in Example 10 was repeated except that tert-butyl 6-[5-(2-trifluoromethyl- 
phenyl)-1 t 2,4-oxadiazole-3-ylmethyl)-5-oxo-6H-pyrido[2,3-d]pyridazine-8-yl acetate (the product of Example 
45 6) was the starting material employed in place of tert-butyl 6-(5-trifluoromethylbenzothiazole-2-ylmethyl)-5- 
oxo-6H-pyrido-[2,3-d]pyridazine-8-yl acetate, using the same molar proportions as before. In this particular 
case, the corresponding final product obtained was 6-[5-(2-trifluorcmethylpheny!)-1 ,2,4-oxadiazole-3- 
ylmethyl]-5-oxo-6H-pyrido[2,3-d]pyridazine-8-ylacet!C acid, m.p. 240 a C. The yield of pure product amount- 
ed to 41 % of the theoretical value. 



Example 16 



55 The procedure described in Example 10 was repeated except that tort-butyl 6-(4-bromo-2-fiuoroben- 
zyl)-5-oxo-6H-pyrido[2,3-d]pyridazine-8-yl acetate (the product of Example 7) was the starting material 
employed in place of tert-butyl 6-(5-trifluoromethylbenzothiazole-2-ylmethyl)-5-oxo-6H-pyrido-[2,3-d]- 
pyridazine-8-yi acetate, usinglhe same molar proportions as before. In this particular case, the correspond- 
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ing final product obtained was 6-{4-bromo-2-fluoroben2yl)-5-oxo-6H-pyrido[2,3-d]pyridazi.ne-8-ylacetic acid, 
m.p. 194-195° C. The yield of pure product amounted to 26% of the theoretical value. 



Example 17 



The procedure described in Example 10 was repeated except that 500 mg. (0.0011 mole) of tert-butyl 
7-(4-bromo-2-fluorobenzyl)-8-oxo-7H-pyrido[2>d]pyridazine- 5-yl acetate (the product of Example 8) was 
70 the starting material employed in place of 600 mg. of tert-butyl 6-(5-tnfiuoromethyibenzothiazole-2- 
ylmethy])-5-oxQ-6H-pyrido-[2,3-d]pyridazine-8-ylacetate, using the same molar proportions as before. In this 
particular case, there was ultimately obtained 400 mg. (93%) of pure 7-{4-bromo-2-f!uorobenzyi)-8-oxo-6H- 
pyrido[2,3-d]pyridazine-5-yiacetic acid (m.p. 198° C.) after one crystallization from ethanoi. 



15 



Example 18 



The following pyrido-pyridazinone acetic acid compounds of Examples 10-16, respectively, were tested 
20 for their ability to reduce or inhibit aldose reductase enzyme activity via the procedure of S. Hayman et ai., 
as described in the Journal of Biological Chemistry , Vol. 240, p. 877 (1965) and as modified by K. Sestanj 
et al. in U.S. Patent No. 3,821,383. In every case, the substrate employed was partially purified aldose 
reductase enzyme obtained from human placenta. The results obtained with each compound are expressed 
below in terms of their percent inhibition of enzyme activity (%) with respect to the various concentration 
25 levels tested: 



30 



35 





Percent Inhibition (%) 


Compound 


10* 5 M 


10~ 5 M 


10~ 7 M 


Product of Example 10 


88 


81 


74 


Product of Example 1 1 


94 


91 


90 


Product of Example 12 


75 


65 


39 


Product of Example 13 


93 


87 


31 


Product of Example 14 


80 


60 


8 


Product of Example 15 


77 


72 


43 


Product of Example 16 


86 


76 
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Claims 

1. A compound of the formula: 
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COOH 



N 



COOH 



|| CHWZ 




II 
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or a Ci-Cfi aikyl ester derivative thereof, or a base sait of said acid with a pharmacologically acceptable 

cation, wherein 

R is hydrogen or methyl; 

W is -(CH 2 ) *n wherein n is zero or one; or 

R and W, when taken together with the central carbon atom to which they are attached to form RCHW, 
complete a vinyl group; 

X is hydrogen, fluorine, chlorine, bromine, trifluoromethyl, Ct-d. aikyl, Ci-Cd. aikoxy or 0-C«. alkylthio; 
Y is oxygen or sulfur; and 

Z is phenyl, thiazolophenyl, trifluoromethylthiazolophenyl, benzothiophenyi, benzoxazolyl, benzothiazolyl, 
phenyloxadiazoiyl, thiazolopyridinyl, oxazolopyridinyl, imidazopyridinyl, triazolopyridinyl or indoiyl, wherein 
said phenyl, benzothiophenyi, benzoxazolyl, benzothiazolyl and phenyloxadiazoiyl groups are each option- 
ally substituted with up to two identical or non-identical substituents on the benzene ring, said identical 
substituents being selected from fluorine, chlorine, bromine, trifluoromethyl, C»-C* aikyl and Ct-C* aikoxy 
and said non-identical substituents being selected from fluorine, chlorine, bromine, trifluoromethyl, methyl, 
methoxy and hydroxy. 

2. A compound as claimed in claim 1 which is an acid of the formula I or II wherein Z is phenyl, 
benzothiophen-2-yi, benzoxazol-2-yl, benzothiazol-2-yl or phenyl- 1 ,2,4-oxadiazol-2-yl, with each of said 
groups being optionally substituted on the benzene ring. 

3. A compound as claimed in claim 2 of the formula i or II wherein R and X are each hydrogen, Y is 
oxygen, W is -(CH 2 ) — wherein n is zero and Z is ring-substituted phenyl. 

4. A compound as claimed in claim 3 wherein Z is 4-bromo-2-fiuoro phenyl. 

5. A compound as claimed in claim 2 of the formula II wherein R and X are each hydrogen, Y is 
oxygen, W is -(CH 2 )- wherein n is zero and Z is ring-substituted phenyl- 1 .2,4-oxadiazol-3-yi. 

6. A compound as claimed in claim 2 of the formula II wherein R and X are each hydrogen, Y is 
oxygen, W is -(CH 2 ) — wherein n is zero and Z is ring-substituted benzothiophen-2-yl. 

7. A compound as claimed in claim 2 of the formula II wherein R and X are each hydrogen, Y is 
oxygen, W is -(CH 2 ) — wherein n is zero and Z is ring-substituted benzoxazol-2-yl. 

8. A compound as claimed in claim 2 of the formula II wherein R and X are each hydrogen, Y is 
oxygen, W is -(CH 2 )~ wherein n is zero and Z is ring-substituted benzothiazol-2-yl. 

9. A compound as claimed in claim 8 wherein Z is 5-fluorobenzothiazol-2-yl or 5- 
trifluoromethylbenzothiazol-2-yL 

10. A compound as claimed in claim 1 which is a tertiary - butyl ester. 

11. A pharmaceutical composition comprising a compound of the formula (!) or (II) or an ester or base 
sait thereof as claimed in any one of the preceding claims and a pharmaceuticaiiy acceptable diluent or 
carrier. 

12. A compound of the formula (I) or (II) or an ester or base salt thereof as claimed in any one of claims 
1 to 1 0, for use as a medicament. 

13. The use of a compound of the formula (I) or (II) or an ester or base sait thereof as claimed in any 
one of claims 1 to 10 for the manufacture of a medicament for treating diabetic cataracts, retinopathy, 
nephropathy or neuropathy. 

14. A compound of the formula: - 
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where X and Y are as defined in claim 1 and R 1 is Ci-C € aikyl. 
Claims for the following Contracting State: GR 

1. A process for preparing a compound of the formula: 



COOH 




or 



IV 



COOH 




CHWZ 



II 



40 



45 



or a C'-Ce aikyl ester derivative thereof, or a base salt of said acid with a pharmacologically acceptable 
cation, wherein R is hydrogen or methyl; W is -(CH 2 )— wherein n is zero or one: or R and W. when taken 
together with the central carbon atom to which they are attached to form RCHW, complete a vinyl group: X 
is hydrogen, fluorine, chlorine, bromine, tnfluoromethyl, d-Ci aikyl, Ci-C* aikoxy or C--C* alkylthio; Y is 
oxygen or sulfur; and Z is phenyl, thiazolophenyl, benzothiophenyl, benzoxazolyl, benzothiazoiyl, phenyiox- 
adiazolyl, thiazoiopyndinyl, oxazolopyndinyl, imidazopyridinyl. triazolopyridinyl or mdolyi. wherein said 
phenyl, benzothiophenyl, benzoxazolyl, benzothiazoiyl and phenyloxadiazolyl groups are each optionally 
substituted with up to two identical or non-identical substituents on the benzene ring, said identical 
substituents being selected from fluorine, chlorine, bromine, trifluoromethyl, C<-C* aikyl and C--Cd. aikoxy 
and said non-identical substituents being selected from fluorine, chlorine, bromine, trifluoromethyl, methyl, 
methoxy and hydroxy, characterized by reacting an appropriately substituted pyrido-pyndazinone acetic 
acid lower aikyl ester of the formula: 
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wherein X and Y are each as previously defined and R is C1-C5 alkyi, with an appropriate araikyi or 
heteroaraikyl halide having the formula HaiRCHWZ, where R, W and Z are each as previously defined in 
the structural formulae I and II and Hal is chlorine, bromine or iodine, in the presence of a basic condensing 
agent, to form a Ci-Cs aikyl 6-substituted-5-oxo-6H-pyrido[2,3-d]pyridazine-8-ylacetic acid ester or a Ci-Cs 
alkyl 7-substituted-8-oxo-7H-pyrido[2,3-d]pyridazine-5-ylacetic ester, and thereafter hydrolyzing said ester to 
the corresponding free acid compound of the structural formula I or II and, when required, converting said 
acid to a Ci-C 6 alky! ester derivative thereof or to a base salt of said acid with a pharmacologically 
acceptable cation. 

2. A process as claimed in claim 1 , characterized by the fact that substantially equimolar amounts of 
said pyrido-pyridazinone acetic acid ester starting material of the structural formula I or II and said aralkyl or 
heteroaraikyl halide of the formula HaiRCHWZ are employed. 

3. A process as claimed in claim 1, characterized by the fact that the basic condensing agent employed 
is an alkali metal lower alkanolate. 

4. A process as claimed in claim 1, characterized by the fact that the condensation reaction is 
conducted in a reaction-inert polar organic solvent at a temperature of from about 5° C. up to about 80° C. 

5. A process as claimed in claim 4, characterized by the fact that the solvent employed is an N.N-di- 
(lower alkyl) lower alkanoamide. 

6. A process as claimed in claim 5, characterized by the fact that the solvent employed is N,N- 
dimethylformamide. 

7. A process as claimed in claim 1 wherein the Ct-C 6 aikyl 6-substituted-5-oxo-6H-pyrido[2,3-d]- 
pyridazine-5«ylacetic acid ester or the Ci-C s alkyl 7-substituted-8-oxo-7H-pyrido[2.3-d]pyridazine-5-ylacetic 
acid ester obtained in the condensation step is thereafter subjected to acid-catalyzed hydrolysis until the 
aforesaid reaction to form the corresponding free acid acompound of structural formula I or II is 
substantially complete. 

8. A process as claimed in claim 7 wherein the acid-catalyzed hydrolysis reaction is carried out in the 
presence of aqueous sulfuric acid at a temperature ranging from about 5° C. up to about 30° C. 

9. The process as claimed in claim 1 wherein the Ci-C 6 alkyl ester prepared in the main condensation 
step is a tertiary-butyl ester. 

10. The process as claimed in claim 1 wherein the free acid compound prepared in the final hydrolysis 
step is e^S-fluorobenzothiazole^-ylmethyO-S-oxo-eH-pyrido^.S-dlpyridazine-S-ylacetic acid. 

1 1 . A compound of the formula:- 
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where X and Y are as defined in claim 1 and R 1 is C1-C5 alkyi. 
Claims for the following Contracting State: ES 

1. A process for preparing a compound of the formula: 



COOH 




or 



A. 




COOR* 

N 

Jh 



I! 

Y 



IV 



COOH 




CHWZ 



II 
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or a Ci-Cs alkyl ester derivative thereof, or a base salt of said acid with a pharmacologically acceptable 
cation, wherein R is hydrogen or methyl; W is -<CH 2 )- wherein n is zero or one: or R and W, when taken 
together with the central carbon atom to which they are attached to form RCHW. complete a vinyl group: X 
is hydrogen, fluorine, chlorine, bromine, trifluoromethyl, Ci-C* alkyl, Ci-C* aikoxy or C-C* alkylthio: Y is 
oxygen or sulfur; and Z is phenyl, thiazoiophenyl, benzothiophenyl, benzoxazolyl, benzothiazolyl. phenylox- 
adiazolyl, thiazolopyridinyl, oxazolopyndinyl, tmidazopyndinyl, triazolopyridinyl or indoiyl, wherein said 
phenyl, benzothiophenyl, benzoxazolyl, benzothiazolyl and phenyioxadiazolyl groups are each optionally 
substituted with up to two identical or non-identica! substituents on the benzene ring, said identical 
substituents being selected from fluorine, chlorine, bromine, trifluoromethyl, C'-C* alkyl and Ci-d aikoxy 
and said non identical substituents being selected from fluorine, chlorine, bromine, trifluoromethyl, methyl, 
methoxy and hydroxy, characterized by reacting an appropriately substituted pyrido-pyridazinone acetic 
acid lower alkyl ester of the formula: 
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wherein X and Y are each as previously defined and R is O-Cs alkyl, with an appropriate aralkyl or 
heteroaralkyi halide having the formula HalRCHWZ, where R, W and Z are each as previously defined in 

20 the structural formulae I and II and Hal is chlorine, bromine or iodine, in the presence of a basic condensing 
agent, to form a Ci-Cs alkyl 6-substituted-5-oxo-6H-pyrido[2 ! 3-d]pyridazine-8-ylacetic acid ester or a C1-C6 
alkyl 7-substituted-8-oxo-7H-pyrido[2,3-d]pyridazine-5-ylacetic ester, and thereafter hydrolyzing said ester to 
the corresponding free acid compound of the structural formula I or II and, when required, converting said 
acid to a Ct-Cs alkyl ester derivative thereof or to a base salt of said acid with a pharmacologically 

25 acceptable cation. 

2. A process as claimed in claim 1, characterized by the fact that substantially equlmolar amounts of 
said pyrido-pyridazinone acetic acid ester starting material of the structural formula I or II and said aralkyl or 
heteroaralkyi halide of the formula HalRCHWZ are employed. 

3. A process as claimed in claim 1, characterized by the fact that the basic condensing agent employed 
30 is an alkali metal lower alkanolate. 

4. A process as claimed in claim 1, characterized by the fact that the condensation reaction is 
conducted in a reaction-inert polar organic solvent at a temperature of from about 5* C. up to about 80° C. 

5. A process as claimed in claim 4, characterized by the fact that the solvent employed is an N,N-di- 
(lower alkyl) lower alkanoamide. 

35 6. A process as- claimed in claim 5, characterized by the fact that the solvent employed is N,N- 
dimethylformamide. 

7. A process as claimed in claim 1 wherein the Ci-Cs alkyl 6-substituted-5-oxo-6H-pyrido[2,3-d]- 
pyridazine-5-ylacetic acid ester or the O-Ce alkyl 7-substituted-8-oxo-7H-pyrido[2,3-d]pyridazine-5-ylacetic 
acid ester obtained in the condensation step is thereafter subjected to acid-catalyzed hydrolysis until the 

40 aforesaid reaction to form the corresponding free acid acompound of structural formula I or II is 
substantially complete. 

8. A process as claimed in claim 7 wherein the acid-catalyzed hydrolysis reaction is carried out in the 
presence of aqueous sulfuric acid at a temperature ranging from about 5° C. up to about 30° C. 

9. The process as claimed in claim 1 wherein the Ci-Cs alkyl ester prepared in the main condensation 
45 step is a tertiary -butyl ester. 

10. The process as claimed in claim 1 wherein the free acid compound prepared in the final hydrolysis 
step is 6-(5-fluorobenzothiazole-2-ylmethyl)-5-oxo-6H-pyrido[2,3-d]pyridazine-8-yiacetic acid. 
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